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(54)Tltle: HIGHLY SATURATED NITRILE COPOLYMER RUBBER, PROCESS TOR THE PRODUCTION THEREOF, 

HEAT-RESISTANT RUBBER COMPOSITIONS COMPRISING THE RUBBER AND COMPOSITES COMPRISING 
THE RUBBER AND FIBERS 

(57) Abstract 

A highly saturated nitrile copolymer rubber lowaed in Moonpy viscosity by 15 or more points by applying a high shearing stress 
thereto in the presence of an age resister. which has a Mooney viscosity of 5 to 135 and a ratio of weight-average molecular weight (Mw) to 
number-average molecular weight (Mn) of 3 to 5 and exhibits an increase in Mooney viscosity of as little as 10 or less points as measured 
after the robber has been allowed to stand in the air at room temperature for 30 days after the above lowering of the Mooney viscosity. This 
rubber exhibits little viscosity change with the lapse of Ume and is excellent in processability and storage stability. The rubber can be 
blended with other heat-resistant rubbers to give heat-resistant rubber compositions, while it can be filled with fibers to give composites 
excellent in staigih characteristics. 
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*fi:*aiff 1 0-6 oa«%. »*L<tt3 0-5 osfi?^, ^Si^x>$a^ 

4 0-9 OSS%, 'ftSfi6^)'T***S^^tB;5:^tt{jfcSO-5 OSSSgOtl-^ 
3i£(±. ff*Ktt9 OSg£4±*7[C*<fcL.fe'bOT?««. ^fi^ftrzfA^t'OX^ 

^>tt^fla«ix h y i o aft 5ff*«iT«i&ifttt*t+5i^T 

ttJ5:<, 6 0aft%SigJ^5i9IHij5t^T-r'5CDTff^* L<;S:iri. TKSRfk 

$nTli;&:Vi^^-^3fi?-Si^^©^;^i^t3 OaftJS^iffi^Sii:. 

(£Tt-5. -<^-KU;PS^#iaffii»*a^4*:ifAtt-JfttcS»)a:i»*tt. j^r^ 

hU;u-:r^e;x>*a'&#=fA, 7k«<t7^ unxhujiz-fy^fi/^^S^ 
«:rfA, 7K«fl:7i^UnxhU;i/-yi$r5;x>-7i^UU-h#ta#«^=fA» tK 
^?fk7^»J Dxhu;p-y^>?x>- 7i^ U^-h- pc^i; U VUfWa^-fci^A 

JI©»i?Wffia«r®-hU;P«^Wifi5ISft«a'&l*:::fA (lUT. r»A-x- 
• = hU;i/aiMifi5«aftl^a-&«trfAj <L:ti^z:t;J«*S) ©A-x-JteS [M 
Li-4 (loot:) J ttji#6 0-1 5 OOttffl. ifF*b<tt8 0-1 0 0(Die 
HT*?>. ifc. ieoaC7^fllitti 2 0£^T» »*Ktt6 0e(T, J;t)ff*L 
<tt3 0e;TT*«. 
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5^:tt;^7xy-;p^, tKp:^/>«, ~«/^r;i.ttJg, ^:^-'>^73i^, ^;i-x 
ifez:a75>«[^, 75>-^rh>^, ^-'I'^i/h^^y-r 55^V-;U5S^J:UC 

-eo^^fj^fnt UTtt. :*-i'5^;Hk':?7x:i;u75>. 7;p:^^;Hk5?7x- 
;i'7^>. 4. 4' -tf;^ (5^;t5^;i.'<>':;;p) -:;7x-;P75>» :7x-;i.- 
a-:^75^;i.75.>;iif©5?7U-;P75>3R^{bg5±?Rl, >?7x-;p-p-7 
x=p>';;7$>, '^^:75^;u-p-7x-^>>?7^>;^ii:0>'7U-;i/-p 
~7x-^>':;7$>««^k:B^±»Jv :fej;£^N— ryyotfji'-N' -7xr:;u 
-p-7xnp>5?7$>. N-i, 3-s?^^;i.y5^;p~N' -7xr:;p-D 

fcr;P) -N' -7x-;V-p~7x-U'>5;75>. N- (>;^7i' U D-T;!.) 

-N' -7xr:;i/-p-7x-u>v?75>;a:ifp7;i/^;u • 7'J-;u-p-7 
x-U>v^7^>^5^^l:l»jl:ffl*t#*f^ns. 

. -€-®^»«tLTtt» 7-U>- 7-feh>»^^rit«». p--7x:^':?>. 71: 
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6 -5;- t -:/5";p-4-p(5^;i.7xy-;i/. 2. 6 -i?- t -:/5^;u-4 -x 
5^;U7xy-;u, n-^^if5'z^)V-3-' (3, 5 - t - "::^5=-;p- 4 - 1 K 
□ =^^>'7xz:;u) :/ot;:t:^-h. 2. 4 6 - (l-^^;p*/i7D 
'N+>';u) 7x/~;i., 2- t-:/9-)V-6- (3 - t ->^^;i.- 2 - 1 hds|^ 

->-5-;^5=';P'^>>?;P) -4-pt5^;P7xn;P7irU^-h, 2- (1- (2 
-bKD-3» 5 t -'^>5=^;i.7x-;U) X5^jl/) -4. e-S^-t-'^ 

5^:tfc^;^7xy->^««{bB^rita(7)*#^f!I^LT^i, 4, 4' o 
->f^;i/-6- t -::/^;P7x/'-;p) . 4. 4' -tr;^ (3. 5-$^-t~:^ 

^;i.-4-tKn=^^->'<>$?;i.) 7;i.7-fh\ 4. 4'-f-::flf;^ (6-t-y 
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tt«tt#frO^«W:f:??«ET»'»»ia§^5 0 0-5. OOOS-i, »*L<«8 

0 0-5. ooos-i^j:affflfti so-ssor, Jf*L<tt2 s 0-3 S O 

-5. 0 0 0 S-iT«5C<!:dtM*t^i. CUT, »*«#He0||«W^#^T 
ttt, «r|8¥3 - 1 2 2 1 0 3«»;:|2«^cnTViSJ;5fc:: ±aB»««^«^*ft 

a«*> K: 3 0 B M«:«-fr«W©i.---tt«©±#;&t«:^T- 1) 1 0 sJ?-f > 
Mw) (Mn) t0it (Mw/Mn) i:l>TaS3a±, 5 
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(^m<OUmtS:i^its »*L<tt2 4 0-3 2 CCTftO. J;0»*L<tt2 6 0 

!:.owmiz^if^7.^ a.-mmti^:*im\znmi3<o/htst,^mo<Dmm±^ 

T«!i»T5;itdtT^«». ::<Di^oa«89!^tti 8 0-2 5 ot:T*s. 

0-7 5 OmmHg. »*L.<tt7 0 0-7 5 OmmH gflD«JE«JB»cfi| 

^'-='-^si(oi&T\Z'S^w^mmmm\tmiif 5 00-5. 00 os-iojeH^.^ 

^•ox^j^iZTj^tb^ctifix^^o 
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'N+ifkKD-2H-r-ferif/>-2) , ^o^#ux;^7^ H. m6^=F^m<t 

^:t*;Un5>tt-tl/>. 2- (4' -^;U7j^Uyi?^:i-) ^>V^7V-JVU 

;p^;P:t^'>h\ 2, 5-$;^5^;i/- t -y^;i./^;u;f:*ie^/\s|i^>, 2, 5- 
ooamausD, 0. 0 i-3oa««. fi^$L<tt. o. i-ios* 
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[MLi-4 (1 OOt:) ] tt» :fAOaSK:tt#bTa!t)S*t, Sfllf 1 0 
-^180, »*L<tt40-'90T»5. 
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SHxi IC ffl ^ MiE 0 «i: i; t> frf s n-s . 

fcr^>- 1 - >^x>-^*!S:i?x>^s^{*::fA, X5^u>- 1 

fa: i^X >^7cS^«:=f ©Xf^ > <h jR 3 - 1 4 O a - :f U :7 ^ > 

s?'>i'n^>i5^':^x>;fej;tK5-x5^'jx>-2-y;i.3i?;i.^>:&Sl 
:iM.<D3K7^m\ttef'^v<\t2 oe^TTfcs, :ine»(Dx^u>5i^«afps^a^ 

♦l^lfi^Ttt, X^V>#fiC/a-:tW7-f >^<a[W:5 0/5 0-9 0/1 0, 
*L<H6 0/4 0-84/1 6 (tJP«:) CDfU^TftO, (X5^^>+a-:t 

u7-r» *^9:/*^!S!i?x>*& (=7£*«titt#7c*a^-*cD«^) \tmn 

9 8/2-9 0/1 0, «F*L<tt9 7/3-9 4/6 (^;i.Jt) 

«»8£4T©T;i/3:^r'>T;u*;vsswr«7;P3+'>r;w4^;PTi^uu--h* 

fc:;Pfc:x;i.x-7^;p, h u 7;W:f D^^;nfx;i.x-x;k h U7;i':rDX5^;i. 
lfx;i.x-5^;p. /t->r;i/:to:/Dif;nfx;px— /t-7;i/:tnA,:^i,>;p 
trx;px— 5';i.;a:^07;U:tD7;i.^;i.t:x;i.x— r;K o -s/tfip - h u 7 
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ox5^;i.tfxjux-x;k tfx;Pir onr-bx- h. T'j;i/^ PDT-fex- 

mi^. 2-i?DDX5^;i/lfx;px-'7^;WAif<D#Stttt[*^WT«aft#ft'ft:, y 
. lfx;i.^U xS^;Px-x;i.;5:^0X7|?=^^->«^W^fiaW^M<^;S:^;&t^frf en 

-h9 ot;i/X£^±, jf*L<tt9 5^;i.«JK±<i:, ztit^M'^^mySim&i^ 

««-K«na«s^<oflfiicft*-£ii*=ats^*^-r'5^<8irifl^^<fe («^;it«. 
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x5^u>-yDtiU>^a^«»c» B37y<kx^^>-7y-fbifxU7^>-:/pfc; 

^-;P*X::ttT$>T3S«T«»:$'<y, M^tfA*^h>A. I^B. RIE6 0C ( 
;UjK*'>;i/S$Wr«iSt*«5«Tox^l/'>tt:^fiafD*;pji?>Kt^JR,i:*W 
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» »litt=fA*J;t^iin«S(|-t©«JOK^a!l<i:*S« • ^i^-r-SCtiZcfcoTKrf 
AS#«;$fiiit--&. 

'(=fA<J:«||t(Ott^(*:) 

59 J: 0 ?« » Wf «1S S n « il t II J: o T» 6 n 5 X N U 
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Ti^ »j ox h u;i.-y^':;x>#ts^<it:7x-y ^x. u nx n u 

o u;i/Bft^fi^flc7T'yi7X, 74'»jnxhu;w-:/a'i?x>-tfx;n:;Ui?> 

»^«^«:^xyi'X:feJ;tXcn'5©^<ca^{i»:03^^':?X>|5^^?&7K«^fcLfcfe 
©7fc^0xhU;P»*«^«:75^^yi:7X ; xtf^ □ n k K U ^S-^^^. xtTi^D 
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n t H u > <!: -'m&.±(Dm(Dxt^^i. H STttt:*- > t w^fi'&f^. ^ n n 
fi&fD^a^fl:=fA©*ttXT;i.5?3>$fflVi7t«i&f;:tt=fAE^«bt«||ltO[)i* 

:^ tt¥3fi T * s fis-g- L Tfigffl r s d t # 5 . 

»<i J6 (7) R F L agttMSBO =f A 7 7^ «y ^ X i: R F t ® 

^noHJg5^S*«^Tl 0:1-2: 1 ©ttfflfcftS H ^1*13* 
RFiR{c*»t«U'\/;i.-»^s|xjl.vU>©:t;Htt,«F{clS)^$ti;&:ti7&t, ii# l 
: 3-3 : 1 ©IW^T** C i)&ta$ Lli. $e.fcS^l.<tti : 1^1. 5 : 

d>*>«RFL«aS«lCck«»lft©jas;^tttt*f8g|t3^^»Tttt*lclS;e$ti)5: 

astctiet. T^'>(Da!»tt* * At, safci o ft« u^r f l « t 
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1^\tO, 5 ^ 1 0 M t» a ©UDJET, 1 3 0 2 0 0 tJT 1 1 2 0 

(1) Jt?U (2. 2. 4- SUpt5^;i.- 1, 2->?tHD^/U» (rd. 
TMDQ: 7^> ' '!rh>^ "/ir7yi^2 24" ) 

(2) T;i'+;Kk':?7xz:;i.T5> (ODA ; »»ft~»T5>J^ 
K 4 4 5 ) 

(3) 2. 2' -^5^u>ifx (4-7t5^;i'-6- t-:/^;U7acy-;k) ( 

2 2 4 6. MBMBP ; }d7.y / -)V^" /i^^yi/NSQ" ) 

i^y z -y^n^ f h ^>V^ S. ^V-;w (M B : M B I ; y h >^ > 

( 1 ) i«ii£lni|{Ei£ff «fi»ll 
m^©gB^ffl;&lC^oTW«b;fc*in«EzfAi(a*fc% 1 0 ^y A^m^^X. B* 

^i>.m^a»sR I s 3io2\zm\ ^zL^xh^-^^-'iz^'ox. no 

^^Um^bh)\^i7 (Vmin) : kg f • cm) TsCDffitt/h^ 
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(2) jbn6iE«li$ff^«&»K 

B*x^«»j IS K6 3 0 i\zmK mj^(DB'tm:fs^z^oxmmLrz^ 

DnWErfAafiK*^* 1 7 Orx 2 0^i'®^f|^Ttin5l(iLT^^n7tJ9*2mmCD->- 

gf/cmz), 100%, 2 0 0%*fctt3 0 0%#SI^5l3IO«* (m-tt : 
kg f/cm2 ) *;kl^#r;c (mffi: 96) *JBJj£Lfc. JBE»*Ali (S**5g) 
tt1tfil^56«l 5 O-CT? 0«riaiff»Ufc». W^tUfc. Sfc, «$«J I 
:^U>i^^AJ^ffi$tt»«|*^tiTilil^Ufco K«91i14ttJ IS K6 

3 0 1 (Ct^oTSHJt Lfc (rn^S : . ;iiJ, SBIftttttlftlCOtriTtt, J I S 
K6 3 0 UctJ!V^, ja««No. 3 (lbttS3 1. 9-3 4. 1, T-U>jiS[6 

9. 5±ir. §iifc/Si6 2. 7t:) «l'tc=fAtt»M-*g«L» frstSifb* cm 

: as) SW^Ufc. 

(3) iK^-hij;PM 

B*Iil«»J IS K6 3 8 3fCfi!Vi, y^P^-^UISJ;: J: :3T*fi^fls:«ti<D 
2«^fi*i8!l:tL. fH5tC«k Otters UJUft**J6]t (^-te : 5g) . 

(4) A-n-ttfi [MLw] 

B*xm««H IS K6 3 8 4»Ct3!Vi, *S^«:W4 0 ^^A^ffl V^T 1 0 

(5) ^'J'm^lS 

>izmnLftm^i^»^m (Mn) ;fecfcrJca«:SFJ^iJ-^M (Mw) SiW^Lfc ( 

(6) 1IDX<4 (^-'^C^'fJVmtti^) 

ATSM D- 2 2 3 0 - 7 TlrtJeiri, ^m^^^X . m^iOm'^fSiiSL 
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(7) JDXtt (A>;tU--. D-^PfittttR) 
«ax«^^afil. 1. 7U«y h;i/n>AU-*ffl(,i, lHl<E»l 0 0 rpm> 

(D) o-;pi)nxtt 

□ -;P{wTBB^?Mfl:>fit«*t»t>ofeft. D-;KOfBJ|«*2mm*^^0. 5mm 
(8) (ffiMSg) 

v' a * IH ^ffl 5^ Jl/X5^;py h > tt» »C 4 8 P» (caije b )t ffl[T?» 5 . 

4 7 8) 1 0 OM«»^:«<kl&Jhffll3S»»t^-ttJipffi«|rc«j|&LTffi^f|:T 
-ttl»m« : -y^X^v^X^m^l^mBT-^ 0. 7.^03,-^3 Smm, 
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;^i'Ua.-Sl 6 0 0 cm, L/D 42, 7nU}VmaL. 
ija.— |5i|iU[4 0 0 r pm, jfflaiSft 7 k g/I^W 



wtMum: /^ujv2 (mmv-» 250*0 

AWi/a-e iSf»rV-» 2 5 0-2 9 ot: 

nUJP7 (Sli, 2 0 0-2 5 0*C, 7 2 0mmHg 

^*fiift : 3, 2 D 0 S-t 
/tWH-7i1>»ffl^W: 1 2 0-1 8 0# 

. 2 2, 2 9;feJ:r^6 1 BilSjfimJCA-X-ttffi*«!|^L;fc, 

ffttiS«:fei;rjC2 9BiSia^tC4^^S^^^1f (Mw/Mn) ^^Jftfc. 
1 {c^T. 

ii5»»r:^##«iai&2 9BJi5aLfc&rfAl;:oiiT, TI2S^M;^fc 



S RF*— 5l?>#6 0 
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57 
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167 




33.5 


32.3 


26.3 
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3 

3 
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12 

261 
500 
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3 

3 
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1 
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